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OOMPLETB .SPBOIFICATIOW 

Improvements in or relating to Ga$ Turbine Power Plants 

We, WESTiNGHoxrsE ELBcraic Intor- 
KATioNAL CoMPAirr, of 40, WaJl Street, 
ISfew York 6, State of ISTew York, TTnit^d 
States of America, a Coiporatioii oxgan- 
6 ised and osistiiug under the Laws of 
th.6 State of Del&ware, in said United 
States of Ajnerica, do hereby declare the 
mature of thk mventiou and in whiat 
maomeir iihe same is to he performed, 
10 to he partioidarly d^crihed aaid ascer- 
taimed in and oy the follonirinj^ ^^te- 
meat: — 

^ This inTention relates to gas turbine 

povrer plants, partionlarly to an aviation 
Ifr tnrhojet or turboprop en^ne structure, 

and has foir an object the provision o& 

improved apiparatusof the class described. 
Ajiothieir ohgedk of the invention isi the 

provision of an improved rotor aggregate 
20 and bearing' structure for a gas turbine 

power plant facilitating the manuf actxire, 

assembly and maintenaace of such plant. 
With the aho've objecfe in view, the 

improved gas turbine power i>lant, accord^ 
26 ing to this invention, comprisea a casing 

stnioture, a rotor aggregate inolnding a 

compressor rotor portion carried by a 

sha^, a turbine rotor portion and a 

tuhtdar intermediate shaft portion con- 
30 nected ^t its upstream end to the down- 

atr^an end of the compressor rotor shaft 

and at ife-downstream end to the upstream! 

end of the turbdne rotor portion, said 

tubular intermediate sha*ft x>ortion being 
35 of greater diameter than the compressor 

rotor shaft and constituting the sole driv- 
ing connection between ihe said turbine 

and compressor rotor portions,^ and a two- 
bearing journal system carried by the 
40casping structure for the rotor aggregate, 

one of aaid beariiigs being a combined 

thrust and journal bearing located adja- 
cent to and- supporting the upstream end 

of the compressor rotor shaft, and the 
45 second bearing being located adjacent to 

and supporting the downa-tream end of the 

turbine rotor portion. 

According to a prelfeopred embodiment, 

the gas turbine poTrer plant comprisesi a! 
DP««c»2/-] 



substantially cylindrical casing structure 60 
having an axial passage extending there- 
through, fuel combustion apparatus 
mounted in an inteinnedia.te annulus in 
the a^al passagie of said casing structure, 
a rear beaiing- supported in the rearward 65 
portion of said casing structure and 
adapted to he subjected to a radial load, 
a front bearing^ supfported in the forward 
portion of said casing structure and 
adapted to receive both thrust and radial 60 
loads, aid a turbo^compressor rotor aggre- 
gate mounted ooaxiaUy in said casing 
structure between said bearing and 
entirely auppoii:ed thereby, said rotor 
aggregate^ including a compressor rotor 06 
I'lortion disposed closely adjacent said 
front bearing and comprising a plurality 
of compressor discs* having an axial 
spindle journalled on said front bearing, 
said discs being joined together at annxdi 70 
coaxial with said axial spindle and ter- 
minating at its downstream end in an 
annular flange of substantially the same 
diameter of said anntili, a turbdne rotor 
portion disposed closely in advance of said 
rear bearing and comprising a turbine 
disc unit carrying at its upstream end an 
annujar flange of snbstantially the same 
diameter as said annuli and having a rear- 
wardly^ extending axial spindle jour- 
nalled in said rear bearing and a tubular 
intermediate «haft poortion having a 
diameter substantially equal to that of 
said jointure annuli of said compressor 
discs and interposed beWeen and join- 
ing said annular flanges of said com- 
l^resor and turbine rotor portions. 

In order that the invention may be 
more clearly understood and readily 
carried into effect, reference will now be ®0 
made to the ac4?ompanying dra.'wingB, in. 
whioh:— 

Fig. 1 is a schematic elevational view, 
partly in section, of an aviation gas tur- 
bine power plant opfusfenicited in accor- 
dance with the invention; 

Pig. 2 is a fragmentary, enlarged detail 
sectional view of the forward bearing anso- 
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ciated witli tlie comi>ressor of the appa- 
ratus sliown ill Fig. 1 ; and 

Fig*. 3 is a fi'agmentary, enlarg^ed 
detail sectianal view of tLe rear bearingi 
6 associated witli tie turbine. 

The present inyention can be employed 
to advantage witb either a. turbojet engine 
or a turboprop engine. The gas turbine 
engine illustrated in Fig. 1 is of the 
10 turbojet type, and comprises a cylindrical- 
outer casing structure 11 having mounted 
therein a sectional core structure 12, 
forming an annular fluid floTV passageway 
13 whick- extends a^ially througn the 
15 power plant from an annular air inlet 14 
to a rearwardly disposed discharge nozzle 
15. The elements of the power plant are 
arranged in alignment with the axis 
thereof, thus, minimizing the frontal area 
20 and drag incident to forward motion of 
the aircraft (not shown) which will carry 
tlie turbojet with tie inlet -14 pointed in 
(he direction of flight. These elements 
iaclude a cowl or fairing 17 housing 
25 auxiliary control and startin^p equipment 
(not fill own), an axial-flow compressor 18 
haying a rotor assembly 19, annular com- 
bustion, apparatus 20, - and a turbine 21 
having a rotor- 22 which is operatively 
30 connect ed- to the compressor rotor through 
the medium of a tubular shaft 23 disposed 
iutwiorly of - the combustion apparatus. 
Associat-ed with the combustion apparatus 
20 are a plurality of annular fuel mani- 
35 folds. and nozzles 24, which are supported 
on suitable radial sitaiits, such as the strut 
25 liaving an interior passage through 
whicb the usual fuel supply lines or con- 
duits extend. • 
40 Accoirding* to the invention as herein- 
after more fully described, the compressor 
rotor assembly 19, shaft -23 and turbine 
rotor 22 constitute a spindle aggregate - 
that is joumalled on two bearings, con- 
45 sisting of a. forwardly disposed thrust 
bearing 27 supported by means of radial 
struts -28 adjacent the front end of the 
compressor, and a. rear bearing 30 sup- 
ported by radial struts 31 disposed down-i - 
60 stream with respect to the turbine. ^ . 

The general principles of operation of 
such a gas turbine engine are well known. . 
Air entering the inlet 14 is compressed by 
the- compresor. 18 and conducted through! 
55 the passage 13 to the -combustion appa- 
ratus 20, wherein fuel supplied by way of 
the manifolds and nozzles 24 is burned to 
create the necessary motive fluid which .is 
expanded through the turbine 21 and 
60 finally discharged through tbe nozzle 15, 
. establishing- a propulsive thrust. 

The compressor rotor assembly 19 com- 
prises) -a -plurality of bladed discs, suck as 
discs 33 and 34 shown in Fig. .2, which 
65 nw provided with nnnnlar groups of intex- 



loclcing teeth 35 liisposed concentrically 
of the rotor axis. The discs are held in 
a.sseniblGd relation between front and 
rear bead members 37 and 38 (see Fig. 
. 1) secured to an axial rod member 39 and 70 
sleeve 40 by suitably threaded connec- 
tions. The head member 37 has a for- 
wardly extending bearing portion 42, on 
which, are mounted the inner races of ball 
bearing assemblies 43, forming elementig; 75 
of the forward thrust bearing generally 
indicated by the reference character 27. 
The outer races of the bearing assemblies 
43 are of the spherically mounted type, 
as best shown in Fig. 2. 80 

The enlarged tubular sliaft 23, as shown 
in Figs. 1 and 3, has a diameter sufficient., 
to withstand bending stresses on the rotor 
aggregate during rotation in the front 
and rear bearings 27 and 30 ^ and in the 85 
present embodiment of the invention is 
of a. diameter substantially equal to that 
of the annulus of the interlocked teeth 35 
of the compressor discs. The tubular 
shaft 23 may be formed by joining a 90 
plurality of oylindrical sections 23a 
and 23& liaving annular flanges 23(7 
secured together by bolts or' otber 
suitable means '(not shown). A for- 
wardly disposed annular flange 46 S6 
formed on the section 23ff is similarly 
secured to a complementary flange carried . 
by the head member 38 of tbe compressor 
rotoir assembly. A rearwardly disposed 
annular flange 47 is likewise provided 100 
on tbe section 23 & of the shaft for engage- 
ment with a flange 48 formed on one of 
the discs- of tbe turbine rotor 22. . As 
shown in Fig. 3, the flanges 47 -and 48 . 
may be secured by bolts 49. . The rear 105 
bearing assembly 30 includes a bearing 
member 50y having -a flange 51 that is 
secured by bolts 52 to the- turbine rotor 
22, and terminating in a short shaft por- 
tion 53 supported in a spherically mounted 110 
roller bearing and race assembly 54. 

It will now be seen that witb the power 
plant constructed in accordance- witb the 
invention, a saving in weight is effected, 
wbile manufaetiring, assembly and 116 
maintenance -are facilitated, by tie dis- 
tribution - of the enKre - load of the 
improved rotor aggregate between the for- 
ward bearing 27 and the rear bearing 30. 
which are both spherically mounted .to 120 
ensure proper alignment. -Rigidity in 
the rotor aggregate is acbie:vcd by use of 
the relatively large • hollow shaft 23 
between the compressor and turbine. 
Because of the resultant elimination of 125 
the-conTentional No. 2 bearing- ordinarily 
disposed at the discharge end of the oom- 
pressorv-the struts 25 axe released from 
the function of earrying oil lines and. 
fhermooouple leads, while the fuel m^ni- WO 
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folds and adjacent elementa are relieved 
from structural loading^. 
• H-aving now particularly described and 
ascertained the nature of oui* said inven- 
5 tion and in wbat manner the same ie to 
be perfo(rnied, we declare that wbat we 
claimi is : ' — 

1. A gas tuxbine power plant compris- 
ing a casing structiTOy a rotor aggretgate 

10 including a compressor rotor porlion 
carried "m- a shafts a turbine lotor poirtion 
and a tubular in1»rznediaie ebaEt portioox 
connected at its upstream end to tbe down- 
stream end of tbe compressor rotor sbaft 

15 and at ite downstream end to the upstream 
end of tbe turbine rotor portion, said 
tubular intermediate shaft portion being 
of greater diameter than the compressor 
rotor shaft and constituting the sole diiv- 

20 ing connection between th& said turbine 
and. compressor rotor portions, and a two- 
bearing journal system carried by the 
casing siruoture for the rotor aggregate, 
one of said bearings being a combined 

25 thrust and journal bearing located adja- 
cent to and supporting the upstream end 
of the comptressor rotor shaft, and the 
second bearing being located adjacent to 
. and supporting the downstream end of the 

80 turbine rotor portion. 

Z. A gas turbine power plant compris- 
ing a substantially cylindrical casing 
structure having an axial passage extend- 
ing therethrough, fuel combustion appa- 

35 ratus mounted^ in an intermediate annulus 
in the axial passage of said casing struct 
ture, a rear bearing supported in ih.e rear- 
ward portion of said casing structure and 
adap'twi to be subjected to a radial load, 

40 a front bearing supported in the forward 
jjortion of said casing structure and 
adapted to receive both thrust and radial 



loaA^, and a turbo-compressor rotor aggre- 
gate mounted ooaxiallj in said casing 
structure between said bearings and 45 
entii^ely snpporfced thereby, said rotor 
aggregate ind.uding a compressor rotor 
po^on disposed closely adjacent said 
front bearing and comprising a plurality 
of compressor discs having an aad&150 
spindle journalled on said front bearing, 
said discs being joined together at annuli 
coasial with said axial spindle and ter- 
minating at its downstream end in an 
annular flange of substantially the same 55 
dianaeter of said annuli, a turbine rotor 
portion disposed closely in advance of said " 
rear bearing and comprising a turbine 
disc unit carrying at its upt^eam end an 
annular flange of substantially the same 60 
diameter as said annuli and having a rear- 
wardly extendin^^ axial spindle journalled 
in said rear bearing and a tubular inter- 
mediate shaft xJortion having a diameteB 
substantiaily equal to that of said jointure 66 
annuli of said' compressor discs and inter- 
possed between and joining said annular 
flanges of said compressor and turbine 
rotor portions. 

3. A gas turbine power plant as claimed 70 
in Claim 1 or 2, whereon both of said 
bearings are spherically mounted tot assure 
positive alignment thereof with respect to 
the axis of said rotor aggregate. 
_ 4. A gas turbine power plant suibstan- 76 
tially as hereinbefore described with 
reference to the accompanying drawings. 

Dated the 33rd day of June, 1949. 

a. EATMOiND SHEPHERD, 

Chartered Patent Agent, 
1--^, E«gent Street, S.W.I, 

Agent for the Applicants. 
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